Regional differences in the circadian modulation of human sleep spindle characteristics.
Electroencephalographic oscillations in the sleep spindle frequency range (11-16 Hz) are a key element of human nonrapid eye movement sleep. In the present study, sleep spindle characteristics along the anterior-posterior axis were analysed during and outside the circadian phase of melatonin secretion. Sleep electroencephalograms were recorded during naps distributed over the entire circadian cycle and analysed with two different methodological approaches, the classical fast Fourier transform in the frequency-domain and a new method for instantaneous spectral analysis, the fast time frequency transform that yields high-resolution parameters in the combined time-frequency-domain. During the phase of melatonin secretion, spindle density was generally increased and intraspindle frequency variation reduced. Furthermore, lower spindle frequencies were promoted: peak frequencies shifted towards the lower end of the spindle frequency range, and spindle amplitude was enhanced in the low-frequency range (11-14.25 Hz) and reduced in the high-frequency range (approximately 14.5-16 Hz). The circadian variation showed a clear dependence on brain topography such that it was maximal in the parietal and minimal in the frontal derivation. Our data provide evidence that the circadian pacemaker actively promotes low-frequency sleep spindles during the biological night with a parietal predominance.